Summary. Mouse blastocysts were incubated in microdrop cultures in the presence of D-[6-3H]glucosamine. The embryos and the incubation medium were analysed for the incorporation of label into acid-precipitable material. Of the precursor incorporated into blastocysts, 8\p=n-\13%was detected in the medium. Several glycoproteins were found in the blastocysts and one of molecular weight about 87 000 was also detected in the extracellular medium. In the presence of tunicamycin, the amount of the labelled glycoprotein was reduced by 30\p=n-\40%in the embryos and 47\p=n-\69%in the medium. However, the same relative proportion of label was still detected in the extracellular fraction of 87 000 mol. wt. The study demonstrates the synthesis and release of a glycoprotein by mouse blastocysts, the mechanism of which is tunicamycin-insensitive.
Introduction
Amongst several aspects of blastocyst-uterine interactions involved in the initiation and synchronization of blastocyst implantation, one of the interesting features of the early embryo-uterine relationship is the production of extracellular macromolecules and hormones by preimplantation blastocysts (Heap, Flint & Gadsby, 1979) . Such molecules could induce a localized effect on the uterus which may be necessary for implantation and/or ensure the maintenance of early pregnancy. There is increasing evidence that blastocysts synthesize and secrete steroids and macromolecules (Knobil, 1973; Perry, Heap & Amoroso, 1973;  Wiley, 1974; Dickmann, Dey & Sengupta, 1976) . Synthesis of glycoproteins, especially gonado¬ trophins, by early embryos is thought to occur in several species, including man (Saxena, Hasan, Haour & Schmidt-Gollwitzer, 1974; Beling, Cederqvist & Fuchs, 1976) , and these hormone-like substances may ensure the maintenance of early pregnancy by their direct or indirect effect via the uterus, or by preventing the regression of the corpus luteum. Other localized responses, such as induction of specific uterine proteins and increase in mitotic activity, occur in the presence of blastocysts, perhaps partly in response to the release of macromolecules by blastocysts; embryos at a stage earlier than the blastocyst do not evoke many of these responses.
Ultrastructural examination of preimplantation embryos shows that by the blastocyst stage the rough endoplasmic reticulum is well established and these embryos could therefore synthesize membrane-bound and secretory glycoproteins (Enders, 1971) . Mouse blastocysts are known to synthesize numerous proteins and glycoproteins but attempts to detect synthesis and release of macromolecules has so far been unsuccessful (Van Blerkom, Chavez & Bell, 1979) . This problem was examined in the present study of mouse blastocysts in microdrop cultures in vitro, in the presence or absence of the drug tunicamycin. Tunicamycin primarily inhibits the synthesis of N-acetylglucosaminyl phophosphoryl dolichol phosphate, and has been recently studied with mouse blastocysts (Surani, 1979) .
Materials and Methods
Blastocysts were retrieved from uterine horns of CFLP mice (Anglia Laboratories) at 10:00 h on Day 4 of pregnancy (Day 1 = day of vaginal plug), using 0-1 M-phosphate-buffered saline (PBS) with 4 mg bovine serum albumin/ml, pH 7-2 at 37°C. The embryos were washed twice and divided into control (C) and experimental (E) groups. Four replicate experiments were done. The embryos in both groups were cultured for 6 h in an embryo culture medium (see Surani, 1979) (Text-fig. 1 ). However, when the extracellular medium was analysed for the labelled glycopeptides released by blastocysts, the incorporation in these first few fractions amounted to about 8% of the total radioactivity of the sample. The predominant peak was observed with approximate molecular weight of 87 000 and this represented about 28% of the total acid-precipitable material in the extracellular medium. In Group E blastocysts treated with tunicamycin, the incorporation of the precursor in the majority of the fractions was substantially inhibited except for the major fraction near the top of the gel. As demonstrated previously (Surani, 1979) , glycosylation of most of the fractions was markedly Previous study (Surani, 1979) using experimental procedures similar to those described above showed that tunicamycin reversibly inhibits glycosylation of glycoproteins linked with an glycoside without having a marked effect on overall protein synthesis in mouse blastocysts; the incorporation of mannose and glucosamine is substantially reduced in the majority of the glycopeptides in absolute terms as well as in the relative distribution of the incorporated precursor in the separated glycopeptides detected in polyacrylamide gels (Surani, 1979 (Heap et al, 1979) . Its action could include induction of a local uterine response, a direct or indirect influence on the corpus luteum or a means to neutralize immunological rejection of the implanting embryo by the mother (Amoroso & Perry, 1975; Siiteri et al, 1977; Beer & Billingham, 1979) . This component might, however, be a cell surface glycoprotein of preimplantation embryos which is subsequently shed in its original or modified form.
